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Abstract  
The challenges of providing housing that sustains its inhabitants socially, 
economically and environmentally, and is inherently sustainable for the 
planet as a whole, requires a holistic systems approach that considers the 
product, the supply chain and the market, as well as the interdependencies 
within and between each of these process points.  This research represents a 
snapshot in time: a recording of the experiences of seven Australian families 
who are ‘early adopters’ of leading edge sustainable homes within a specific 
sustainable urban development in subtropical Queensland.  The research 
adopts a qualitative approach to compare the goals and expectations of these 
families with the actual sustainability aspects incorporated into their homes 
and lifestyles.  The purpose of the research is to identify factors that impact 
the sustainability performance outcomes of residential dwellings and the 
diffusion of sustainable housing into the mainstream housing market.  The 
results show that the ‘product’ – a sustainable house – is difficult to define; 
that sustainability outcomes were strongly influenced by individual concerns 
and the contextual urban environment; and that economic comparisons with 
‘standard’ housing are challenging.  The experiences of these early adopter 
families suggest that the housing market and regulators play critical roles, 
through actions and language, in limiting or enhancing the diffusion of 
sustainable housing into the market. 
Keywords: building codes, consumer demand, housing metrics, innovation 
diffusion, supply chain, sustainable house.  
 
  
Introduction 
An integral component of the Australian lifestyle and cultural identity is 
directly linked to Australians’ connection with their home, exemplified at 
one level by the persistently high proportion of Australian households (70%) 
owning or purchasing their homes (Kryger, 2009), and at another level by the 
estimated AUD $30 billion home improvement market (BIS Shrapnel, 2010).  
Whilst the role of housing could be argued as sustaining occupants’ safety, 
health and physiological comfort (Kim, 1998), the housing sector globally has 
also been identified as a significant contributor to unsustainable practices in 
resource consumption, waste production and health impacts (Hall & 
Purchase, 2006; Senick, 2006; United Nations Environment Program, 2009).  
As wealth has increased in the western world, the home is no longer seen 
simply as providing shelter.  Disposable income has lead to lifestyle choices 
that have become more energy and resource intensive, and our homes 
increasingly define our social status and perceptions of economic security 
(Anker-Nilssen, 2003; Buys, Barnett, Miller, & Bailey, 2005).   
Defining a Sustainable House 
As with ‘sustainable development’, one could argue that sustainable housing 
needs a clear vocabulary to enable multi-party participation as well as a 
means to evaluate sustainability outcomes (Brandon & Lombardi, 2011).  
Much research about housing sustainability has focused on implementing or 
evaluating energy efficiency inputs and outcomes, such as  passive solar 
design, building materials that enhance thermal performance, operational 
energy of appliances and building services, life-cycle energy, Passiv Haus 
and zero-energy housing (Charron & Athienitis, 2006; Roaf, Nicol, 
Humphreys, Tuohy, & Boerstra, 2010; Ryghaug & Sørensen, 2009).  However, 
sustainable housing needs to embrace much more than energy efficiency.    
The previously limited focus appears to be widening, with ‘sustainable 
housing’, depending on climatic and cultural contexts,  encompassing issues 
such as energy and water efficiency, indoor air quality, construction 
materials and processes, accessibility, positive development, affordability, 
social cohesion, health and wellbeing, human settlements and cultural 
heritage (Birkeland, 2008; Gething & Bordass, 2006; Gurani, 2006; McGee, 
Partridge, Carrard, & Milne, 2008; Priemus, 2005; Rousseau & Chen, 2001; 
Williams & Dair, 2006).   
If Sustainable Development goals are to be truly reached, we could 
argue that buildings should consume no energy, water or 
materials, and should produce no emissions, noise or waste, over 
their lifespans (Larsson, 2003). 
Despite there being little evidence of practical application in housing in 
Australia, it is also strongly argued that sustainability assessment should also 
include aspects of life cycle costs and economic value, and broader concepts 
of value beyond economics  (Lorenz, 2010).  A holistic life-cycle approach to 
the  concept of building sustainability (i.e. the interdependence and equal 
importance of economic, environmental and social aspects of sustainability, 
and the long-term considerations of building impacts) is encompassed in ISO 
15392 whilst at the same time it is acknowledged that ‘there are no definitive 
methods for measuring sustainability or confirming its accomplishment’ 
(ISO, 2008, p. vi).  The growing field of post-occupancy performance 
evaluation (of buildings and occupants) is starting to fill this need for 
quantifying sustainability outcomes, albeit in limited modes at present 
(Gething & Bordass, 2006; Gill, Tierney, Pegg, & Allan, 2010; Gossauer & 
Wagner, 2007; Leaman, Stevenson, & Bordass, 2010).   
Sustainable housing regulation 
Energy efficiency measures are now quite common inclusions in housing 
regulations in developed countries, although the stringency of the 
regulations varies from country to country depending on the extent to which 
buildings contribute to national greenhouse gas emissions, the nature of local 
climates, and specific energy supply and security concerns (Senior Officials 
Group on Energy Efficiency, 2010).  The inclusion and regulation of other 
sustainability aspects, such as water efficiency and indoor air quality, seem 
dependent on, and reactions to, localized sustainability concerns. The 
Queensland Government’s definition of a sustainable house reflects these 
findings.  
A sustainable home is designed and built to minimize its impact 
on the environment and can respond to people’s changing 
lifestyles and circumstances.  A sustainable house uses as little 
energy and water as possible, and is, most importantly, a home 
where Queenslanders can live comfortably, in harmony with our 
unique climate. . . With our growing awareness of the need to 
protect against the possible effects of climate change, we now 
recognize that it is more important than ever for Queensland 
homes to be sustainable (Building Codes Queensland, 2008). 
Housing Providers and Sustainability 
In addition to government, a range of stakeholders strongly influence the 
housing sustainability agenda, affecting both the inclusion/exclusion of 
potential sustainability aspects, and the emphasis or weighting placed on 
elements (Gething & Bordass, 2006).  Globally, influential professions include 
architects/designers, property developers, builders/building contractors and 
the real estate and finance sectors who, in turn, say they are driven by ‘the 
market’ (Kriese & Scholz, 2010).  As a regional example, the Queensland 
housing supply industry, with few exceptions, shows little evidence of 
supplying product that exceeds minimum government regulations for 
sustainability.  It appears to be driven by perceptions of customer demand, 
as well as industry perceptions of the costs and risks associated with 
implementing sustainable aspects. Industry reports that there is little 
customer demand for sustainability; that it is the responsibility of 
governments to educate the consumers and create the demand; and that they 
would naturally be able to fulfill any such demand.  Builders, product 
suppliers, subcontractors and sales people were all identified as ‘change 
followers’ rather than ‘change leaders’ (McGee, et al., 2008), relying on 
consumers and government to drive the agenda for sustainable housing.   
The ‘demand‐driven’ housing market in Queensland  
A 2006 survey of general public visitors at the Brisbane Home Show revealed 
positive feelings about sustainable housing at a conceptual level.  Comfort 
/lifestyle, resale value and environmentally friendliness were ranked the 
three most important considerations in their decisions to buy, build or 
renovate their home. Many respondents also saw sustainability as having the 
potential to save them money over time, especially in water and energy bills 
(McGee, et al., 2008). A key assumption with a demand-driven approach, 
however, is that customers are well informed and know which sustainability 
technologies or solutions  are most appropriate to their situation (Connolly, 
McDonagh, Polonsky, & Prothero, 2007).  Informed choice, i.e. the ability of the 
technology user to be able to identify and procure the most appropriate 
(environmentally, economically, socially) technology for a given application in a 
given locale, is essential for the diffusion of sustainable technologies into the 
market (Halls, 2007, p. 181).  The demand-driven approach also assumes that 
the industry can and will meet that demand when it is articulated by end-
users or regulated by government. 
The choices families make about their housing have significant short term 
and long term impacts on the environmental, economic and social 
sustainability of their own family, their community, country and the global 
environment as a whole. 
The most beneficial, yet challenging, large-scale change in which 
ordinary people can be involved regarding the reversal of 
environmental degradation is to choose environmentally and 
socially-sustainable housing options (Buys, et al., 2005). 
The importance of housing choices made within a demand-driven market 
logically leads to concluding that end-users should have an active role in 
determining the nature of the product, its regulation and its market 
implementation.   
The Role of Early Adopters in the Market Diffusion of Sustainable Homes 
Research in technology development, especially environmental technologies, 
shows that end-users often show a high level of engagement with the design 
and use of such technologies, assisting in product adaptation and 
improvements.   The experiences and perceptions of early adopters in 
particular have much to offer ‘producers’ of environmental technologies 
(McKoy, Thabet, & Badinelli, 2009; Ornetzeder & Rohracher, 2006), as they 
have an active role to play  in the design and diffusion of sustainable housing 
as an environmental technology (Binder, 2008; Hobson, 2003; Rohracher, 
2007; Stevenson & Leaman, 2010).  Capturing the experiences of early 
adopters is a vital component of housing research given the scale and 
complexity of the challenges of transforming the built environment. The role 
of ‘users’ in the design process in general is increasingly acknowledged, 
positioning users as ‘experts in their own context’ (Rijn & Strappers, 2008),  
‘creative participants rather than passive recipients’ (Fulton Suri & Gibbs 
Howard, 2006) and as participants in ‘the design of their lives’ (Nussbaum, 
2007).  Building on research into technology innovation and environmental 
technologies (Rohracher, 2007), and the need for holistic integrated 
approaches to the delivery of sustainable housing (Green Building Council 
(USA), 2008 revised version), there are benefits to exploring sustainable 
housing and ‘environmental technology’ outcomes from the perspective of 
the end user. ‘Strategies of learning’ between occupants and the various 
supply chain agents needs to move beyond conventional market research 
and supply-demand activities into areas such as technical design, changing 
social contexts and household practices, industry attitudes and perceptions, 
and evolving regulatory requirements.  This obviously requires improved 
communication and cooperation processes between all agents involved in the 
provision and use of sustainable homes (McGee, et al., 2008; Rohracher, 
2007).   
A systems approach to sustainable housing 
Atkin et al present strong arguments for the consideration of both product 
and process in order to maximize sustainability outcomes.  
Concern for the process has to be matched by concern for the 
product.  Considering one without the other is unlikely to lead to 
breakthroughs…  New management thinking and actions that 
ignore the underlying technology and how it is designed, 
produced, delivered, incorporated in a building and then 
maintained, will have limited impact (Atkin, Borgbrant, & 
Josephson, 2008, p. xi) 
The challenge of providing housing that sustains its inhabitants socially, 
economically and environmentally, and is inherently sustainable for the 
planet as a whole, may best be achieved by focusing on ‘the process of 
achieving sustainability’ rather than looking at the multiple issues in 
isolation (Salama & Alshuwaikhat, 2006).  Extending the conceptual 
framework devised to enable the construction industry to contribute to 
sustainable development (Sev, 2008), a sustainable house can be conceived as 
an integrated system  that embraces three core principles (resource 
management, life-cycle design and design for humans) and their potential 
achievement through attributes of the product itself and the processes 
through which a sustainable house is envisaged, designed, constructed and 
occupied (Figure 1)(Miller, 2012).  
Sustainable house principles, attributes and processes
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Figure 1: Framework for defining and evaluating a sustainable house 
Conceptually, a holistic or system approach to sustainable housing would 
consider the product (i.e. a sustainable house), the supply chain (the players 
that conceive, manufacture, deliver, sell, finance and regulate the product) 
and the end market (the ultimate end-users of the product and their 
contextual parameters), as well as the interdependencies within and between 
each of these process points. This paper, based on the concept of holism (i.e. 
the sense of dwelling within a home and the home’s environmental 
performance (Hyde, 2008)) explores the sustainability goals of seven families 
and the resultant sustainability features incorporated into their homes.  Using 
theories of innovation diffusion (Rogers, 1995; Rogers & Schoemaker, 1971) 
and technology transfer (Halls, 2007), this paper is part of a broader post- 
occupancy research program that examines eight ‘early adopter’ sustainable 
homes at a macro and micro level from the perspectives of the end users.  
This post-occupancy research program has previously reported on building 
thermal performance (Miller, Buys, & Bell, 2012),  solar water heating 
performance (Miller & Buys, 2010a), resource monitoring and feedback 
technologies (Miller & Buys, 2010b), supply chain practices (Miller & Buys, 
2012c), zero energy housing (Miller & Buys, 2012a) and urban context (Miller 
& Buys, 2012b).  
The purpose of this paper is to compare the sustainability goals and 
expectations of seven early adopter Australian families at the concept stage of 
the house building process (i.e. the customer demand) with the actual 
sustainability aspects incorporated into their homes and lifestyles (i.e. the 
supply).  The goal is to identify market and regulatory factors that influence 
sustainability outcomes and impact on the diffusion of sustainable housing 
into the housing market. 
Method 
The broader post-occupancy research program uses an extended case study 
that encompasses both quantitative and qualitative approaches to explore the 
expectations and experiences of case study families in the design, 
construction and occupation of their sustainable homes, and the processes, 
supply chain agents and strategies that enhanced or inhibited the attainment 
of sustainability performance outcomes. A case study approach enables the 
in-depth and longitudinal examination of a sustainable house within a real-
world context and the utilization of multiple sources of data (Yin, 2009). This 
paper, utilizing qualitative data, focuses on the sustainability goals of the 
inhabitants and the sustainability features of the end product, i.e. the nature 
of the demand and the extent of consistencies with the supply.  
Housing Context 
The urban development that is the physical context of the case studies is a 
small-medium sized residential estate (144 housing lots)  in sub-tropical 
south-east Queensland. This case study was selected because it was 
developed within the usual market and economic constraints of residential 
development in Australia yet, at the same time, required the incorporation of 
sustainability aspects far ahead of existing regulation and housing supply 
benchmarks.   The vision of the developers of this estate was to “inspire 
sustainable living and inform ecologically sustainable development by creating a 
world leading, ecologically sustainable and conscious community where people and 
nature flourish in beauty, harmony and integrity.” (Architectural and Landscape 
Code, (AL&C), April 2006, page 2). The environmental, social and economic 
principles and objectives that underpin the development and decisions of 
this estate are ‘premised on the interconnectedness of all things’ and ‘embrace both 
local and global concerns’.  This housing estate has contractual building 
regulations over and above the state and national building regulations.  The 
extent of these regulations is summarized in Table 1 and reflects the 
sustainable house framework shown previously in Figure 1.  The estate has 
also implemented a building design and construction approval process that, 
combined with the A&LC, encourages and supports an Integrated Design 
Process (IDP)(Larsson, 2004).  The purpose of the reiterative design process is 
to (i) allow home owners, their designers and associated professionals, and 
the community Village Design Panel to systematically and progressively 
assess, refine and optimize design solutions prior to statutory approval for 
construction; (ii) monitor, to a limited extent, the implementation of the 
approved strategies during construction; and (iii) assess the compliance of 
the final construction to the agreed design strategies, prior to regulatory final 
inspection process. The performance verification loop is closed, to some 
extent, by the requirement of all homes to install a monitoring and control 
system that enables households individually, and the community 
collectively, to evaluate resource consumption post-occupancy.  
Table 1: The extent and complexity of the Ecovillage building code 
Ecovillage at Currumbin Architectural and Landscape Code 
Ethos, purpose, considerations, requirements 
Environment protection   Resource management  Social Cohesion 
Buildings 
(Building footprint limited in 
proportion to lot size; small 
homes encouraged) 
Energy 
(minimise energy use; solar 
power required;  
aim for self-sufficiency) 
Community 
(design to enhance 
opportunities for social 
interaction; restrictions on 
boundary fencing) 
Land Water Home Office 
(protection, restoration and 
stewardship) 
(self-sufficiency with 
rainwater harvesting and 
recycled water reticulation) 
(lifestyle opportunity; 
reduction in transport needs) 
Soil 
(protection of the ecological 
integrity of the site, 
including soil structure , 
stability and nutrients, and 
site hydrology) 
Waste, reuse, recycling 
(design / construct to 
minimise materials waste; 
construction management; 
community level sewage 
treatment plant and 
household waste sorting / 
recycling) 
Accessibility 
(‘adaptable’ or ‘universal’ 
house design to cater for 
people at different life 
stages, throughout the life of 
the house.) 
Landscape 
(permaculture and 
sustainable landscaping 
principles e.g. productive, 
water sensitive, preference to 
endemic natives, permeable 
paths, native fauna habitat, 
control of light pollution ) 
Materials 
(waste minimisation, low 
impact / renewable, low 
embodied energy; toxicity, 
durability) 
Privacy, security, safety 
(visual and acoustic privacy 
and personal safety and 
security within and between 
buildings) 
 
Participants 
All lot owners registered on the Ecovillage’s community intranet were 
invited to participate in the research, and this research is based on the 
experiences of the seven families (13 individuals) who responded, 
representing approximately 15% of completed residences in the community 
at the time (early 2010).  The range of demographic, experiential and 
construction variables represented is shown in Table 2.  These seven families 
represent three common family types in Australia: couples without children, 
couples with children and single persons/individuals.  Not represented in 
this study are single parent families, and households of unrelated adults. 
These family types provide a sample of the demographic diversity one finds 
in the home ownership market in Australia.  Families with more than one 
child are not represented in this sample, but are strongly represented in the 
estate.  The household occupancy of the sample size is the same as the 
household occupancy of the estate as a whole (2.77 persons/household), 
compared with a state average occupancy of 2.6 persons/household 
(Queensland Treasury, 2012).  
 
Table 2: demographic, experiential and construction variables of case study families 
Indicator Range  / variables Number of adult 
individuals (families)  
Age bracket of 
adults 
24 – 34 1 
35 – 45 4 
45 – 60 4 
60 – 75 4 
Education level Year 10 (minimum mandatory schooling 
level)   
0 
Post Yr 10 - trade / profession 5 
Yr 12 (end of secondary schooling) 2 
Post yr 12 professional / trade training 2 
University Graduate 2 
Post-graduate studies 2 
Family size Single (1) 
Couple with 1 child (2) 
Couple (no children at home) (2) working  
(2) semi-retired 
‘Designer’ Owner, with draftsperson  (1) 
Owner (professional designer) (1) 
Contracted registered architect (2) 
Contracted registered building designer (3) 
Construction 
management 
Owner-builder (i.e. self built / managed) (2) 
Building contractor (minimal owner 
involvement) 
(2) 
Building contractor (high level of owner 
participation) 
(3) 
Previous build 
experience 
No experience 2 
Experience with >1 house previously 5 
 
These case study houses represent a reasonable cross section of costs that one 
would expect to find in the Australian housing market with the exception of 
low cost/low quality volume ‘spec’ houses.  Approximate house 
construction costs ranged from AUD$1200/m2 - AUD$3000/m2, inclusive of 
sustainability technologies such as solar power, reticulated grey water, 
rainwater tanks for potable water supply, and extensive resource monitoring 
technology.  All homes are off-ground construction, with 60% constructed on 
sloping ground. This cost range (AUD$/m2) equates to less than the unit cost 
of a 200m2 brick veneer, slab-on-level-ground home on the Gold Coast built 
to minimum regulation standards (Master Builders Association of Australia, 
2010) to costs similar to a medium level finish of an architecturally designed 
executive home.   
Qualitative Approach 
This study uses a qualitative methodology to capture the richness and 
complexity of families’ experiences of sustainable housing, placing emphasis 
on the process and meanings of the topic (Lincoln & Guba, 1985). Three 
qualitative approaches were used: interviews, direct observation and 
document analysis (Lofland, Snow, Anderson, & Lofland, 2006).  Semi-
structured interviews (Table 3) were conducted with each family in their 
own home.  Standard good practice interview and ethical protocols were 
followed, with the discussion format interviews lasting 90 – 150 minutes. 
During the interview, and at subsequent visits to these homes, participants 
were observed interacting with their homes and discussing the sustainability 
features with family and friends.  This contextual enquiry, encompassing 
direct observation of the families within their homes, was utilised to provide 
rich and deep insights of the thoughts and experiences of the families, and 
the translation of their sustainability goals into daily life. The building 
approval documents for their homes were also examined to analyse how 
participants’ goals were translated into design and construction 
documentation, and then into the physical form of their home. 
Table 3: semi‐structured interview questions 
General questions about sustainability / ecological beliefs 
What do you see as the most significant sustainability issues facing our society?   
What role, if any, do you believe individuals play in addressing these issues? 
What was your overall goal for this house? 
To what extent does the house goal reflect your ecological beliefs and concerns? 
Specific sustainability goals: in each of the following areas, participants were asked if they 
had specific goals relating to each area, and what specific design, materials or technologies 
were considered and requested to help achieve these goals. Several prompting words were 
used if necessary to initiate deeper responses. 
Thermal 
comfort  
Prompts: passive design features; orientation, thermal mass, insulation, 
ventilation, window and glazing type and placement. 
Energy 
services 
Prompts: electricity and gas and other supplies; appliance choice (number, 
type, efficiency); expected demand; photovoltaic system size and type; hot 
water service; cooking; space heating appliance type.  
Water 
services  
Prompts: appliance choice and efficient; expected internal and external 
demand; toilets; rainwater tank capacity and placement; usage and supply 
monitoring; roof size and downpipes; guttering type; water quality control; 
recycled water use 
Materials 
stewardship 
Prompts: house size, space and layout; reused and recycled materials; low 
embodied energy materials; life cycle considerations; ongoing recycling 
options 
Indoor Air 
Quality 
Prompts: volatile organic compounds (VOCs), specification for low toxicity 
materials; paints, cabinetry, glues 
Transport Prompts: provisions for home office / business; options for alternative 
transport 
Food 
production 
Prompts: intent regarding size of food production area; placement of this area 
in relation to house; avoidance of this area during construction (to avoid 
compaction) 
Social 
factors 
Prompts: accessibility; shared housing; social connectivity; fair trade. 
 
Recorded interviews were listened to and personally transcribed verbatim. A 
thematic approach was used to code and condense the data (Liamputtong & 
Ezzy, 2005).  Coding of the transcriptions was done manually, identifying 
key themes. Further axial and selective coding was used to identify key 
themes and subthemes relating specifically to sustainability goals and actual 
outcomes, then cross-referenced with observation notes and building plan 
analysis.   (Interview data was not shared between participants and there 
was no need for synthesis and building of consensus as happens with a 
Delphi analysis.) Two key themes emerged: ‘what was said’ (i.e. the demand) 
and ‘what was done’ (i.e. the supply).   
Results 
This section explores participants perceptions of sustainability (i.e. how they 
defined a ‘sustainable house’ prior to the design and construction process) 
and the sustainability features and activities that were included in the design 
and construction of their home.  
What participants said 
PERSONAL MOTIVATIONS FOR SUSTAINABLE HOUSING  
In discussing global environmental concerns, there was no single ‘big’ issue 
that was common to all participants.  Global warming and resource 
depletion were shared concerns of 25% of participants whilst other 
environmental issues were of key concern to particular individuals, 
including population growth; rubbish/waste; over-consumption; 
deforestation; genetic modification; pollutants (air and water); 
transport/freight; and education about sustainability. All participants felt 
that it was essential that individuals play a role in addressing their identified 
key environmental issue, most frequently expressed as personal action to 
limit the individual’s contribution to the problem, or a personal need to 
‘practice what they preach’.   
It’s no use complaining about a particular environmental issue if 
I don’t do my little bit for it.  Whether this results in a global 
solution of not is not relevant in my opinion - you have to do 
what is right at an individual level (P1). 
EXPECTATIONS OF SUSTAINABLE HOUSING 
The sustainability goals of these families varied from an environmental focus 
(e.g. reducing the impact of the home on the environment) to a functionality 
and lifestyle focus (e.g. enhanced social interaction and better quality of life).  
All families emphasised comfort as an important goal, most commonly in the 
sense of thermal comfort.  Acoustic comfort was mentioned by one 
participant.  Most families mentioned the ‘look’ and ‘feel’ of the house as 
being important (e.g. ‘reflecting our personalities’), as well as cost effective 
operation (in terms of water and energy use).   
We wanted to have a lovely feel to live in, to feel comfortable – no 
artificial heating or cooling.  And from a male point of view, the 
economics of it:  we’re on a fixed income so we wanted to reduce 
our overheads.  So producing food and having zero power bills and 
no water bills – that all becomes part of it (P5). 
Functionality, simplicity and adaptability were expressed goals as was the 
size of the home (both downsizing and upsizing), but not generally within 
the context of a core goal.   
That it would be comfortable all year round, that the house could 
grow with the family, and that we had the potential to work from 
home . . . we wanted a house with character (P4). 
For me, it was so we could have family and friends come and visit 
and stay in comfortable surroundings.  We haven’t had that 
before: the house has either been too small or . . .  a hot box and a 
cold box (P10). 
Despite the divergence of overall motivators and end goals, each of these 
families chose to build their home within this particular estate that also had 
its own sustainability vision.   
The imperatives for us to find a new house to live in weren’t 
significant at the time we started looking . . . The trap was to walk 
through the gate over there and to walk through that little creek 
[referring to the entrance to the estate].  I was thinking - this 
is a bunch of weirdos in this place - and within the space of 25 
meters I had changed my perception and said -  I’m going to live 
here.  And that – what I’ve described – lead us to the decision to 
build in this place (P9). 
PARTICIPANTS’ VIEWS ON ECOVILLAGE CONTEXT 
The practical application of the Ecovillage vision (refer back to Housing 
Context in Methodology), with regards to the design and construction of 
houses on individually owned residential housing lots within the estate, is 
managed through the Architectural and Landscape Code (A&LC), registered 
as part of the Community Management Statement as required by 
Queensland Body Corporate and Community Management legislation.  The 
A&LC outlines the ethos, purpose, considerations and requirements under 
each of the 12 areas considered applicable to the achievement of the estate’s 
vision. The scope and broad goals of this quite prescriptive ‘building code’ 
are summarised in Table 1, whilst Table 4 compares the scope and level of 
aspiration of Queensland  housing regulations with the equivalent 
performance requirement in the Ecovillage.  These tables show that houses in 
this estate could not be ‘standard homes’ with sustainability products ‘tacked 
on’. The estate’s building code far exceeds Queensland regulatory 
requirements for ‘sustainable housing’ in both scope and in level of 
aspiration.   
The participants saw the A&LC either as a ‘guide’ to assist them in fine-
tuning their personal goals (e.g. most families had never considered indoor 
air quality issues), or as advice and ‘requirements’ (i.e. they placed trust in 
the process of Code development).  Most families expressed ‘delight’ in some 
aspects of the A&LC that they had implemented out of trust and 
consequently experienced for the first time (e.g. visual connection between 
the house and the broader community; ‘universal design’ features such as 
ramps and wider doorways; or the incorporation of re-used/recycled 
components). 
[regarding indoor air quality]: We had a general sense that a lot 
of things we have used in the past in the building industry have 
been known to be detrimental.  There were no specific products.  
We knew that [the developers] had done their homework.  We 
took it as the codes must be right.  They [the developers] knew 
more than we did: we’ll take what they say as gospel.  (P2). 
[The estate’s design panel] came back with all of these 
comments [on our house plans], and straight away you take this 
negative view and say – hang on!  But then we went and thought 
about it for a while and then thought – well, actually, that’s a 
good idea.  The change we accepted in the house gave us much 
better view of the greenway - all comings and goings into this 
space, better ventilation, fantastic security (P7). 
Table 4: Comparative sample of State and estate level sustainability regulations 
Sustainability 
requirement 
Queensland 
regulations 
Ecovillage building regulations 
Building envelope 
thermal efficiency 
(space heating and 
cooling) 
(2006) 55MJ/m2 
(2010) 43MJ/m2 
Maximum of 60MJ/m2 or equivalent to State 
regulations, whichever is lower 
Specific passive solar design criteria  
No air conditioners permitted 
No electric heaters permitted 
Energy and water 
efficiency 
80% of lighting must 
be energy efficient 
Dual flush toilets 
All lights must be energy efficient 
No quartz halogen or incandescent lamps 
No electric clothes driers permitted 
Dual flush toilets 
Minimum 22,500L rainwater tanks 
Reticulated recycled water to homes 
No light pollution 
Hot water A greenhouse 
efficient hot water 
system  (high 
efficiency gas, heat 
pump,  solar) 
A solar hot water system with instantaneous 
gas boosting must be used (the most 
greenhouse efficient system) 
Materials No regulations  House footprint limitations (% of lot size) 
Requirement for % of recycled materials 
Prohibitions on high energy intensity materials 
Social 
sustainability 
No regulations Universal Access requirements 
No dividing fences 
 
Participants created the definition of a sustainable house from their personal 
environmental concerns, their stated goals for their homes and the urban 
context in which they chose to build their homes.  For them, a sustainable 
house embraces the collective and integrated aspects of environment 
protection (energy, water, materials, land), resource management (natural, 
built and economic resources) and social wellbeing (personal values, health, 
comfort, community). This ‘product’ is also an expression of personal and 
social identity and enables and supports its inhabitants in living sustainably.  
The following section explores the extent to which this definition of 
sustainable housing is consistent with the resultant homes and lifestyles of 
the participants. 
Implementation of Sustainability  
The section reports on the sustainability features actually incorporated into 
the houses, compared with the stated sustainability goals. 
SUSTAINABILITY FEATURES ADDITIONAL TO STATED GOALS 
Review of the building plans and of the completed houses revealed 
sustainability features that were not mentioned by the families as goals, nor 
were they mandatory requirements of the estate building code. First, all 
houses, with one exception, were smaller than the average size of new 
detached houses constructed in Queensland (253m2), with the remaining 
house only 4% larger than the Queensland average.  The mean size of the 
case study houses was 20% smaller than the Queensland average for new 
houses (detached dwellings) and 6% smaller than the average size for all new 
dwelling types (including units) in Australia (James, 2009).  Most houses 
were also smaller than the restrictions to gross floor area applied to their 
building lot through the A&LC.  The sustainability benefits of a smaller 
house were summarized by one participant as less  materials and cost in 
construction, less space to fill with ‘goods’ that you don’t need, and less time, 
energy and money to maintain.   Second, all seven houses had significant 
‘additional’ space outside of the gross floor area of internal space.  These 
‘outdoor living areas’ ranged from 40 – 100m2 and allowed occupants to take 
advantage of daily and seasonal variations in the sub-tropical environment.  
The total external living space of each home typically consisted of a main 
public ‘deck’ (i.e. a space large enough for family meals and entertaining) , 
plus one or more smaller ‘private’ spaces.  The ‘deck’ was seen by most 
families as a major asset for enhancing social connectivity, providing good 
visual and physical access to and from public space.  The combined gross 
floor area (internal space) and outdoor living area would place most of these 
houses within a few percent of the ‘mean’ size (Gross Floor Area - GFA) of 
new Queensland detached houses. Third, the site coverage of the houses (i.e. 
the footprint of the dwelling, including outdoor living spaces, on the 
allotment) ranged from 27 – 32%.  This may have been driven by the A&LC 
which placed maximum floor area limits and footprint boundaries on each 
allotment (for biodiversity protection, materials stewardship and enhancing 
options for food production). Fourth, the houses exhibited a range of features 
that allowed for the flexible use of internal and external living spaces.  
Examples include bedrooms being the same size (no master bedroom); 
study/office spaces being designed to operate as guest bedrooms; and multi-
purpose utility rooms (e.g. locating laundry appliances within kitchens or 
bathrooms).  These features are not common in new Australian housing 
which has trended towards separate rooms for separate activities. These 
findings would seem to indicate that house size and space utilization are not 
necessarily identified or viewed by inhabitants in terms of ‘sustainable’ or 
‘unsustainable’.  Housing market and regulatory implications of this 
assumption are discussed further in this paper. 
SUSTAINABILITY ENACTED THROUGH LIFE‐STYLE CHOICES 
The semi-structured interviews and observations revealed a range of 
sustainability outcomes that reflect actions and life style choices that 
indicated a high level of affinity between participants’ sustainability ethics 
and the vision of the Ecovillage.  The four most frequently mentioned and 
observed outcomes are discussed here. 
First, families implemented the ‘materials’ sustainability requirements of the 
A&LC in a range of ways and to varying degrees, incorporating recovered, 
reused, recycled and remanufactured materials in both house construction 
and fitout.  Some residents also selected non-mainstream building materials 
such as rammed earth (pisé), strawbales and clay-renders, as a reflection of 
their feelings of affinity to the land, or the sense of ‘solidness’ that such 
materials gave.  Each family had at least one personal ‘story’ to share about 
how and where a particular material or fixture was sourced (e.g. the 
bathroom fixtures ‘came from the place where we had our honeymoon’, or 
‘we went to see the site where the clay came from’.)  Observation appears to 
suggest that a higher recycled material content was found in households that 
were able to source and/or prepare such materials using their own labour 
and that this investment of personal effort added ‘value’ to their homes.   
Second, reducing the need for private transport, in terms of number of trips 
and mode of transport, was a major consideration of some families.  Of the 
nine adults in this study who worked full time or part time, five worked 
from home or within the estate and four were employed outside of the estate.  
(The A&LC encourages ‘the integration of a Home Office into the residential 
development of the lot’ to enable residents to ‘consider working from home as a 
lifestyle opportunity’.)   The need for transport was also reduced by the design 
of the estate itself, with a high number and diversity of social activities 
occurring within the estate, enabling easy walking and cycling trips for these 
activities.  Community facilities (swimming pool, small gym, activities hall, 
library, outdoor pizza oven and picnic shelters) are regularly used by 
participants and other residents and their families and visitors, and regular 
social activities include special interest clubs (e.g. choir, book reading, earth-
care, theatre-goers, cycling, playgroup, cooking),  fitness and wellness 
classes, and community celebrations.  
Third, food production was not a key goal of any of the families, but all 
households had either established a vegetable garden or were in the process 
of doing so.  This also applied to the incorporation of food producing trees 
(fruit and nuts) into the landscaping around the house.  Three of the families 
also had poultry pens.  The research data does not reveal whether these 
actions were driven by the A&LC requirement that food production be given 
first priority in landscaping on allotments, or by personal motivations, or a 
combination of both. 
The fourth issue, raised in some manner by each family, related to time.  
Each of these families designed their homes with an expectation that they 
would live in this community for a long time, perhaps for ‘life’.  The 
considerations for inclusion in their homes, therefore, related to what they 
wanted and valued, over a long timeframe, rather than a focus on market 
expectations for resale value.   
These results collectively highlight two issues about sustainable housing.  
First, the ‘product’ is difficult to define as it consists of many interactive 
components which may or may not be identified by end-users with 
sustainability.  Second, a sustainable house is only part of a sustainable 
lifestyle.  A sustainable house, its urban context and the value that 
inhabitants place on these, collectively impact on sustainable outcomes.  
These issues are discussed in the following section. 
Discussion 
Influences on sustainability goals and outcomes 
Researchers have explored the motivations and drivers for adoption of 
sustainable behaviours (Gill, et al., 2010; Stevenson & Leaman, 2010; Taylor & 
Allen, 2008).  Recent research focusing on energy efficiency or renewable 
energy technologies reveal a range of factors that appear to influence the 
uptake of these technologies including contextual situation, household skills 
and demographic factors such as age, education level, family size and 
income  (Nair, Gustavsson, & Mahapatra, 2010).  UK research seems to 
indicate that older, middle class green consumers in particular had the 
highest interest in renewable energy technologies (Caird, Roy, & Herring, 
2008).  Consumers of renewable energy technologies are influenced by 
perceptions of quality and usefulness compared with ‘business as usual’ 
products (Reddy & Painuly, 2004), and saving energy, money and/or the 
environment were key motivators (Caird, et al., 2008).  
DEMOGRAPHICS 
On the one hand our study supports these findings in that these participants 
may be categorized by the market as ‘green consumers’ and ‘middle class’ 
(defined as households with disposable incomes between the 30th and 80th 
percentiles i.e. the middle 50% of households (Hamilton, Downie, & Lu, 
2007)).  Whilst motivated by saving money and reducing their environmental 
impact, they also placed value on quality of life features.  By deciding to 
purchase and build within the Ecovillage they demonstrated a perception 
that a ‘sustainable house’, as defined by the A&LC of this estate, had a 
quality or usefulness that was of value to them.  On the other hand, the age 
demographic of participants in this study is not confined to older citizens but 
includes participants in all age ranges except early adult (18 – 25).  
Additionally, demographics such as age, education level and family size did 
not appear to be an influencing factor on sustainability goals or their 
implementation, but, similar to Reddy’s experience (Reddy & Painuly, 2004), 
the presence of a technically skilled person within the family appeared to 
make some difference to the ease by which some sustainability measures 
were implemented and the extent to which some of them were implemented.  
For example, a higher recycled material content was observed in households 
that were able to source and/or prepare such materials using their own 
labour. Compared with Australian families who moved houses in a similar 
time period, the families in this study are not statistically representative in 
terms of their reasons for moving house (lifestyle change was a motivating 
factor for each of these families, compared with 8.9% of the broader 
population) and their general desire for smaller houses (compared with 2.7% 
of the broader population).  The timing of these families’ move to a 
sustainable house does in some cases relate to a life-stage change (e.g. 
transition from full time employment to semi-retirement of full retirement; or 
transition from rental market to home ownership), consistent with broader 
social indicators (Australian Bureau of Statistics (ABS), 2010).   The over-
arching goals of these families are consistent with the larger population: 
comfort, lifestyle, aesthetics, and operational efficiency (McGee, et al., 2008; 
van Hal, 2007) and sustainability was certainly not seen as a lifestyle 
compromise (McGee, et al., 2008).  
FINANCE 
Finance, in the sense of the budget available for building the house, the 
rationale adopted by each family in making decisions that had financial 
impacts, and the ‘final’ cost of each house, was not explored in depth.  
Despite this, it was ascertained through general discussion that the case 
study houses represent a reasonable cross section of costs that one would 
expect to find in the Australian housing market, as previously mentioned.  
The total cost of designing and building these houses was difficult to 
ascertain for comparative purposes due to a range of reasons including: 
(i) costs are incurred at various stages of design and construction;  
(ii)  costs are payable to multiple supply chain agents;  
(iii) it is difficult to point to a specific time when the house is considered 
‘complete’ and hence all costs assigned;  
(iv) it is difficult to assign costs to time or materials that contribute to the 
product but which are not part of economic transactions; and  
(v) there is no common standard for determining the scope of which 
costs should be included (e.g. solar panels may be added to a house 
after construction and not included in the ‘house price’ calculation). 
Full exploration of these issues is outside of the scope of this paper, but 
common metrics used by the housing industry to determine cost and value 
of houses is discussed later in this paper.  
URBAN CONTEXT AND PRO‐ENVIRONMENTAL BEHAVIOR 
This study was compared with New Zealand’s Sustainable Households 
Program.  The New Zealand program, underpinned by theories of learning 
combined three elements in their adult education model aimed at influencing 
pro-environmental behavior change amongst participants, including actions 
(ideas, plans, actions and feedback) for improving environmental 
performance, an understanding the bigger picture (i.e. the global system and 
sustainability imperatives) and a supportive social environment (Taylor & 
Allen, 2008).  This program was considered successful in influencing impact-
oriented behavior (e.g. energy and water efficiency behavior) but had little 
impact on intent-oriented behavior (e.g. indirect efforts to protect the 
environment such as changing transportation eating or shopping habits).   
In contrast to this, our results show that the Ecovillage estate influenced both 
impact-oriented behavior and intent-oriented behavior.  Participants, as a 
sample of the estate as a whole, incorporated into their homes features that 
would assist them in reducing their direct impacts on the environment (e.g. 
water and energy efficiency, renewable energy generation) as well as enable 
pro-environment behaviours such as growing their own vegetables and 
reducing commuting impacts by working from home. The extent to which 
participating households are actually reducing direct and indirect 
environmental impacts is not the subject of this paper, but further 
publications from this case study (mentioned previously) show that, similar 
to the New Zealand experience, actual environmental performance outcomes 
were influenced by actions, world views and a supporting social 
environment.   
This study reinforces and adds to research literature emphasising the 
importance of context in the achievement of sustainability focused 
behaviours or outcomes.  It provides evidence of a very strong contextual 
influence that shaped participants’ vision and action in four key ways.   
(i) The housing context extended the vision of what level of 
sustainability was possible.  The Ecovillage provided households with 
a vision of sustainability beyond ‘business as usual’ in the general 
housing market and beyond their own previous experience.   
(ii) The estate enabled households to enact on this vision.  The 
Architectural and Landscape Code, combined with the IDP process 
guided and assisted the conversion of the vision into practical reality.  
(iii) The Ecovillage context, with its strong focus on social sustainability, 
was instrumental in enabling the vision, allowing for the transference 
of skills and knowledge between families to assist in implementing 
their sustainability goals.   
(iv) The Ecovillage’s governance structure (a strata title or community 
management scheme) provides the context for protecting the vision 
and the practice.  This governance structure allows for some level of 
enforcement to achieve a reasonably high level of performance 
outcomes.   
Different forms of, and approaches to, urban development (e.g. compact 
cities, eco-cities, neo-traditional development and urban containment) and 
the housing types promoted by these forms, appear to present differing 
potentials for sustainability (Bramley & Power, 2009; Jabareen, 2006; Morgan 
& O'Sullivan, 2009).  This specific housing estate is unique in Australia, in its 
attempt to simultaneously operate within the current general housing 
market economy whilst implementing futuristic regulations.  This specific 
housing context not only proposes a vision for a sustainable future, but is 
attempting to implement the practical strategies, knowledge and skills 
transfer, and compliance processes to maximize the potential for the 
community to reach this vision.  Without this ‘whole process’ approach that 
encompasses the people, the product, the context and the process, it is questionable 
that these houses would have incorporated the wide range of sustainability aspects 
that they have.  It could be convincingly argued that, once the housing 
industry is more informed and skilled at delivering sustainability outcomes, 
the need for housing estates to have such prescriptive codes would be 
diminished, for example, the codes could be more outcomes focused, rather 
than prescribing the ‘how to’ steps.   
These findings provide some further insight into barriers that are limiting 
the diffusion of sustainable housing into the market and consequently 
limiting the ability of families to live sustainably.  
Bridging the gap between theory and practice 
Deficiencies in public policy and limited regulation, together with a 
conservative building industry, seriously restrain energy efficiency 
integration into buildings (Ryghaug & Sørensen, 2009). Within Australia, the 
poor uptake of sustainable housing is also attributed to institutional 
problems, including poor uptake of innovation and unclear channels of 
communication (Crabtree & Hes, 2009).  The evidence from this study adds 
to previous literature by suggesting that the housing market and regulation 
in Australia play critical roles in limiting both the vision and the 
implementation of broader sustainability aspects in housing.  The demand-
lead approach of the market, the manner in which regulation is 
communicated and perceived, and the metrics used to value and market 
housing,  each impact on the diffusion of sustainable housing into the 
market.  These are discussed in the following sections.  
THREE LIMITATIONS TO THE DEMAND‐LEAD MARKET APPROACH 
A demand-lead market assumes that consumers know what their choices are, 
and that they have some experience of their options in order to make an 
informed decision.  This certainly does not appear to be the case with 
sustainable housing in Australia (McGee, et al., 2008).   Each family relayed 
examples of sustainability aspects that were incorporated because they were 
mandated or strongly recommended. Once experienced, these aspects were 
valued to such an extent that these families would ‘definitely’ incorporate 
them in any future housing.   Such experiences are not captured by market 
research tools that underpin the housing industry’s assumptions of 
consumer demand and drive the industry’s resistance to government 
regulation of sustainability outcomes.   
Housing market research also tends to segment the market, making 
distinctions between the mainstream market and the niche ‘green consumer’ 
market.  This compartmentalization of the market may limit the scope of 
products offered by the housing industry.  Contrary to frequently expressed 
assumptions about ‘the type of people who buy in an Ecovillage’, these 
residents did not classify themselves, as a collective, as representing a ‘green 
consumer’ segment.  Similar to housing markets globally, each family in this 
case study displayed a wide variety of ‘drivers’ that lead them to this 
particular estate, including close proximity to family; employment and land 
availability.  They were also driven by a desire for community and by 
environmental concern.  These families may perhaps be collectively defined 
as citizens whose environmental, social justice and/or ethical viewpoints 
play a large role in evaluating both their purchasing and their quality of life 
decisions, perhaps fitting the description of the Lifestyle of Health and 
Sustainability (LOHAS) market (www.lohas.com retrieved 9/2/2011).   
I always wanted to build a recycled house, but I didn’t buy here 
for environmental reasons, but for community.  [I’m] interested 
in recycling from a cost/reduce waste point of view, not ecological.  
I loved the idea of community: having people around all the time 
and not having to go outside [of the community estate] (P3). 
The third housing market limitation is its tendency to focus on ‘the 
consumer’ and ‘the house’, with limited consideration of the broader context.  
The general concept that consumption underpins our personal identity and 
our society’s well-being is questionable (Hobson, 2003; Meltzer, 2002; Porter, 
2005) and as mentioned previously, the term ‘green consumer’ is too vague a 
term to be meaningful (Connolly, et al., 2007).  The families all had some 
level of desire to experience ‘community’, yet community cannot be built by 
a focus on single housing supply and demand issues.  Urban forms that 
create environments that protect and enhance the natural environment as 
well as catering for the mental, social and physical needs of humans, are 
fundamental to the provision of sustainable homes (Porta & Renne, 2005; 
Srinivasan, O'Fallon, & Deary, 2003).  Building in such an urban form also 
appears to further motivate individual households: 
It was important to me . . . it was attractive to me to be amongst a 
whole mob of people who were working to a similar standard of 
guidelines or depth of ethics around sustainable design . . . to have 
relative uniformity and enforcement around a relatively broad 
sweep of sustainability issues. I was deeply impressed by that. 
(P11) 
CHALLENGES FACING REGULATION 
The importance of regulating sustainability was highlighted, with families 
only valuing the benefits of particular sustainability aspects after they were 
‘required’ to implement them.  In this sense, the regulations lead to an 
acceptance of some previously unconsidered sustainability aspects.  This 
does not mean that the Ecovillage has not experienced regulatory challenges.  
Observations of discussions between families within the Ecovillage revealed 
four responses to the estate’s sustainability regulations:  
(i) a barometer of minimum performance (i.e. I can aim higher ); 
(ii) a barometer of what to do (i.e. an indicator of best performance);  
(iii) a barometer of what NOT to do (i.e. an indicator of what to avoid); 
and 
(iv) an imposition or constraint on personal rights and/or design 
innovation.   
Acceptance and enforcement of the regulatory requirements continue to be a 
challenge for a small proportion of residents and for the body corporate.  
What can regulators learn from this?  Building regulation, a ‘top-down’ 
approach to implementing sustainability (Salama & Alshuwaikhat, 2006), has 
traditionally been used to specify minimum performance standards to 
enhance construction safety and structural integrity (i.e. an elimination of 
worst practice).   The progressive introduction in Queensland of minimum 
energy performance standards for the building envelope (2003), greenhouse 
efficient hot water systems and energy efficient lighting (2006) and ‘offsets / 
allowances’ made for incorporating solar panels and outdoor living spaces 
(2010) seems to have resulted in a level of confusion as to what Building 
Codes are trying to achieve (e.g. reduced greenhouse gas emissions, energy 
efficiency or sustainability).  The evaluation of regulatory impact is also 
frequently conducted as a comparison with past practice (e.g. x% reduction 
in greenhouse gas emissions) rather than benchmarked against a definitive 
end goal.  The lack of determination of an end goal (e.g. what level of water 
or energy efficiency can be considered sustainable in a particular regional 
and global context) presents challenges for the evaluation of sustainability 
measures.  Our study clearly indicates the need for better communication of 
regulatory intent and the level of aspiration that they represent, arguably 
coupled with enforcement and evaluation strategies.    
THE NEED FOR BETTER MEASURES OF PRODUCT VALUE  
Whilst this study did not attempt to analyse financial drivers and motivators 
associated with the case study houses, findings did emerge that impact on 
the metrics used for determining and communicating housing costs and 
value. Much research has reported on industry, government and public 
perceptions that sustainable housing costs more than ‘standard’ housing 
(Kenny, 2003; Salama & Alshuwaikhat, 2006; Senick, 2006).  The diversity of 
issues that affect housing costs though make it difficult to conduct robust 
comparisons of housing in general, let alone comparison of sustainable 
versus ‘business-as-usual’ homes (National Framework for Energy 
Efficiency, 2008; van Hal, 2007): 
(i) The wide range of housing types, locations and construction volumes; 
(ii) the variety and depth of sustainability features that could be included 
compared with what is ‘standard’ in traditional housing;  
(iii) the time span of the cost calculations (construction costs, operational 
costs, lifecycle costs);  
(iv) the design/construct phase at which sustainability is incorporated; 
and  
(v) the ‘avoided’ costs or benefits associated with environmental 
protection, improved human health and enhanced community well-
being.   
A failure to analyse buildings as a system leads to an underestimation of 
savings, an overestimation of costs and less stringent policies relating to 
energy use and greenhouse gas emissions (Harvey, 2008). This study 
supports the need for further development of quality building descriptions 
to inform robust performance assessment practices (Luetzkendorf & Lorenz, 
2006) and the development of valuation tools that incorporate a wider 
understanding of the concept of value, beyond the traditional market or 
economic value (Lorenz, 2010).     
As a contribution to this need, this study suggests that the continued use of 
specific industry standard metrics is a significant barrier to open debate 
about the cost of sustainable housing.  First, the extensive use of the size 
metric (m2) in marketing houses assumes that floor area is an over-riding 
component in the selection of housing.  But this term is coarse and can be 
misleading and confusing to the general public.  The metric appears to 
variably refer to GFA (i.e. indoor living space only) or Total Floor Area 
(including all external living areas and garages, ancillary buildings etc).  The 
distinction is not always made on marketing and sales information, 
providing few clues to end-users regarding the functionality and types of 
spaces provided.  Additionally, the metric reflects only one small part of the 
value equation:  ceiling heights greater than 2.4m, windows that open more 
than 50%, and paints and cabinetry that don’t off-gas, have significant 
impacts on occupants’ comfort regardless of floor area.  
Second, Australians’ ‘consumption of domestic space’, 85m2 of living space 
per person, is extravagant by world standards, approximately double the 
space of European homes (James, 2009; Kriese & Scholz, 2010).  The fixation 
on size impacts on land availability, materials consumption and disposal, 
and monetary resources to construct, maintain and furnish the homes.  
Collectively these factors all contribute to the affordability and sustainability 
of housing.  A strong argument could be made for shifting the metric away 
from floor area, to one that reflects lifestyle benefits that support  people’s 
ethical, environmental, health and social needs without detriment to the 
ecology on which such needs depend (Young, 2010).   
Using the metric $/m2 for comparing housing costs is equally misleading, for 
the same reasons: it gives no indication of what benefits occupants are 
receiving.  Additionally, the metric refers only to the house construction 
costs, at a particular point in time, in a particular market.  The assumptions 
or market conditions that lead to the determination of the $/m2 are often 
omitted, making any comparisons meaningless.  Operational and lifecycle 
costs are ignored completely.  For the families in this case study, the overall 
construction cost of their homes was important: each had a defined budget 
within which to meet their goals.  Sustainability aspects were integrated from 
the very beginning into a holistic approach – building form, materials 
selection, construction processes, site management, landscaping, energy and 
water systems.  Compromises were made: sometimes affecting the depth of 
sustainability (e.g. all homes have solar power, but not all homes have a 
system that provides all of their electricity needs) and sometimes placing 
sustainability aspects over other aspects (e.g. reducing floor area in order to 
minimize their mortgage) or vice-versa.  The operational costs were also 
important, though perhaps slightly less understood at the time the houses 
were being designed and constructed.   
Some market based labeling schemes, such as the USA’s Home Information 
Pack, the UK’s Home Energy Rating Scheme and Australian Capital 
Territory’s Disclosure of Energy Efficiency Ratings are attempts to introduce 
other value metrics.  In Australia, however, moves to introduce a national 
labeling scheme have been strongly opposed by the housing industry. 
Conclusion 
The challenge of providing housing that sustains its inhabitants socially, 
economically and environmentally, and is inherently sustainable for the 
planet as a whole, requires a holistic systems approach that considers the 
product (a sustainable house), the supply chain (the players that conceive, 
design, manufacture, deliver, market, sell, finance and regulate the product) 
and the market (the ultimate end-users of the product and their contextual 
parameters), as well as the interdependencies within and between each of 
these process points.  Through seven case study families who are early 
adopters of sustainable housing, this paper explored one part of this system, 
the link between demand (i.e. the sustainability goals of the participants) and 
supply (the sustainability features incorporated into the their homes).  
From their experiences and context, a sustainable house embraces the 
collective and integrated aspects of environment protection (energy, water, 
materials, land), resource management (natural, built and economic 
resources) and social wellbeing (personal values, health, comfort, 
community). This product is an expression of personal and social identity 
and enables and supports its inhabitants in living sustainably.  The extent of 
the sustainability measures incorporated into the houses and participants 
lifestyles was strongly influenced by the specific urban context that extended 
participants’ vision of sustainability and provided the means to assist 
residents to achieve the vision.     
These results highlight that the ‘product’ is difficult to define as it consists of 
many interactive components which may or may not be identified with 
sustainability, and that a sustainable house is only part of a sustainable 
lifestyle.  A sustainable house, its urban context and the value that 
inhabitants place on these, collectively impact on sustainable outcomes.  
Furthermore, this study suggests that the housing market and regulators 
currently play critical roles in limiting both the vision and the 
implementation of sustainability through market definitions and 
segmentation of the product and end-users, a low level of regulation 
implementation and communication; and the metrics used to value the 
product.  
Limitations of the study 
This study is based on the experiences of seven families within a particular 
housing estate in subtropical Queensland.  This specific housing estate was 
selected for study as it was unique in the Australian housing market in its 
regulatory requirement for the inclusion of sustainability measures far in 
excess of current market standards and government regulation.  The purpose 
of studying participants within this estate was to use the experiences of early 
adopters to identify possible barriers to the diffusion of sustainable housing 
into the mainstream housing market in Australia.  The actual sustainability 
features implemented, and the particular climatic and urban context are not 
necessarily relevant to other contexts.  However, the relationship between 
the demand and supply of sustainable housing, and the role of housing 
inhabitants, regulation and the housing market in developing sustainable 
housing, is arguably relevant to housing markets in other climates and 
cultural contexts.  
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